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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

2. Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by Kydd (US 
5,882,722). 

a. Regarding claims 1-6, Kydd teaches a colloidal silver suspension with particles 
with a diameter of about 10 to 40 nanometers (abstract); dispersants, such as stearic acid, 
associated with the metal powder to prevent agglomeration of the metal powders (column 
8, lines 64-66, where stearic acid is a fatty acid), where the dispersant is present in 
sufficient quantity to reduce agglomeration of said particles (implied, since the dispersant 
is added to disperse particles); and binders, such as ethyl cellulose in the composition 
(column 5, line 34, where ethyl cellulose), having a volatilization temperature below the 
metal powder's sintering temperature. 

b. The preamble "for forming electrical interconnect" in claim 1 is treated as 
intended use, therefore is not given patentable weight. MPEP § 21 1 1.02(11). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 (1966), that are 
applied for establishing a background for determining obviousness under 35 U.S. C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 7-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al 
(US 6,1 14,413) in view of Kydd (US 5,882,722). 

a. Regarding claim 7, Kang teaches a method of forming a conductive paste used to 
form a mechanical and thermal metal interconnect layer between the contacts device and 
a substrate (column 6, lines 50-57) by sintering metal particles together (column 2, lines 
64-65) and forming a metal layer from said metal particles. Kang teaches the particle size 
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can be adjusted depending on the application (column 4, lines 1-3), but does not teach the 
metal in the particle size of less than 500 nm. 

Kydd teaches a colloidal silver suspension, with particles with a diameter of about 
10 to 40 nanometers, used to form solid interconnections for printed circuit boards and 
packaging of electronic components (abstract). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use the method of Kang to manufacture the silver colloid suspension of 
Kydd since the compositions are similar and have the same use (i.e. bonding layer 
between a device and substrate), Kang teaches the particle size can be adjusted for the 
application, and the finer particles sizes of Kydd permit formation of a thinner film from 
using the process of Kang. 

b. Regarding claim 8, Kang in view of Kydd teaches the method of claim 7, and 
Kang teaches depositing an electrical contact between the device and the substrate 
(column 6, lines 60-65). 

c. Regarding claim 9, Kang in view of Kydd teaches the method of claim 8, and 
Kydd teaches silk screening, printing, and stenciling (abstract). As a result, it would have 
been obvious to a person of ordinary skill at the time of the invention to deposit the paste 
in the Kang method by the means of screening, printing or stenciling taught by Kydd, 
since the compositions are similar and have the same use (i.e. bonding layer between a 
device and substrate). 

d. Regarding claims 10 and 12, Kang in view of Kydd teaches the method of claim 
7, where Kang teaches the use of "[a]ny powder material with a high thermal 
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conductivity" (column 4, lines 32-33), with a particle size that can be adjusted for the 
application (column 4, lines 1-3) and Kydd teaches a colloidal silver suspension with 
particles with a diameter of about 10 to 40 nanometers (abstract). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use the method of Kang to manufacture the silver colloid suspension of 
Kydd since the compositions are similar and have the same use (i.e. bonding layer 
between a device and substrate), Kang teaches the particle size can be adjusted for the 
application, and the finer particles sizes of Kydd permit formation of a thinner film from 
using the process of Kang. 

e. Regarding claim 11, Kang in view of Kydd teaches the method of claim 7, and 
Kang teaches holding the device and the substrate together during sintering (claim 20). 

f. Regarding claim 13, Kang in view of Kydd teaches the method of claim 7, where 
Kang teaches the metal prior to sintering is present in the form of a paste (abstract) with 
sufficient dispersant to reduce agglomeration of the metal particles (column 4, line 66 to 
line 5, line 2, where the "sufficient" limitation is impliedly met since the dispersant is 
added to disperse particles), but does not expressly teach the binder having a 
volatilization temperature below the sintering temperature of said metal. 

Kydd suggests a binder having a volatilization temperature below the sintering 
temperature of said metal particles (column 6, lines 61-67, where the liquid portion of the 
mixture at decomposes at 200°C and the powder sinters at 300°C). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use a binder with a volatilization temperature below the sintering 



Application/Control Number: 10/589,399 Page 6 

Art Unit: 1793 

temperature of the powders, as taught in Kydd, in the method of Kang, since 
volatilization of the binder permits the powder to sinter to near theoretical density, an 
important mechanical and thermal characteristic for the use taught by both patents (i.e. 
bonding a semiconductor device to a substrate). 

g. Regarding claim 14-16, Kang teaches a method for connecting a substrate and a 
device, comprising: positioning a paste between contacts of a substrate and a device 
(column 6, lines 60-64) where the paste is comprised of a plurality of metal particles, a 
dispersant associated with particles of the metal powder present in sufficient quantity to 
reduce agglomeration of said particles of the metal powder (column 4, line 66 to line 5, 
line 2, where the "sufficient quantity" limitation is implied since the dispersant is added 
to disperse the particles), and where the resulting sintered layer mechanically and 
thermally interconnects the device and the substrate (column 6, lines 50-57). Kang does 
not teach particles with a size of 500 nm or less; a binder with a volatilization 
temperature below the sintering temperature of the metal powder; heating the paste to a 
temperature and for a time sufficient to remove the binder and dispersant, and to sinter 
the metal powder to form a metal layer. 

Kydd teaches a colloidal silver suspension with particles having a diameter of 
about 10 to 40 nanometers (abstract). As a result, it would have been obvious to a person 
of ordinary skill at the time of the invention to use the silver nanoparticles of Kydd in the 
process of Kang since the compositions are similar and have the same use (i.e. bonding 
layer between a device and substrate), Kang teaches the particle size can be adjusted for 
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the application, and the finer particles sizes of Kydd permit formation of a thinner film 
from using the process of Kang. 

Kydd suggests a binder having a temperature of volatilization below the sintering 
temperature of said metal particles (column 6, lines 61-67, where the liquid portion of the 
mixture at decomposes at 200°C and the powder sinters at 300°C). As a result, it would 
have been obvious to a person of ordinary skill at the time of the invention to use a binder 
with a volatilization temperature below the sintering temperature of the powders, as 
taught in Kydd, in the method of Kang, since volatilization of the binder permits the 
powder to sinter to near theoretical density, an important mechanical and thermal 
characteristic for the use taught by both patents (i.e. bonding a semiconductor device to a 
substrate). 

It was well known in the art at the time of the invention that binder material 
trapped in voids during sintering reduce the theoretical density of the sintered material, 
and heating the paste to a temperature and for a sufficient time to remove the binder 
before sintering is useful for clearing binder from voids. Kydd suggests that sintering to 
theoretical density is favorable for improved electrical resistance and mechanical strength 
properties (column 6, line 65 to column 7, line 1). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to heat the paste for at an adequate temperature and time to remove the 
binder in the process of Kang as modified by Kydd, since Kydd teaches that a sintered 
paste with near-theoretical density has favorable characteristics, and it is well known in 
the art at the time of the invention to remove a binder prior to sintering. 
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h. Regarding claim 17, Kang in view of Kydd teaches the method of claim 14, where 
Kydd teaches silk screening, printing, and stenciling (abstract). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to deposit the paste of Kydd by screening, printing or stenciling, as taught 
by Kydd, as means of depositing the composition of Kang since the compositions are 
similar and have the same use (i.e. bonding layer between a device and substrate). 

i. Regarding claim 18, Kang in view of Kydd teaches the method of claim 14, but 
does not expressly teach the step of selecting a binder in a paste based on a desired 
temperature of volatilization of the binder. However, it was well known in the art at the 
time of the invention that binder material trapped in voids during sintering reduce the 
theoretical density of the sintered material, and selecting binders with a volatilization 
temperature below the sintering temperature is useful for clearing binder from voids. 
Kydd suggests that sintering to theoretical density is favorable for improved electrical 
resistance and mechanical strength properties (column 6, line 65 to column 7, line 1). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to select a binder in the process of Kang based on a desired temperature of 
volatilization of the binder, since Kydd teaches that a sintered paste with near-theoretical 
density has favorable characteristics, and it is well known in the art at the time of the 
invention to choose a binder with a volatilization temperature below the sintering 
temperature. 

j. Regarding claims 19 and 20, Kang in view of Kydd teaches the method of claim 
14, and Kydd teaches isolating the metal particles with the binder until a preset 
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temperature during the heating step, wherein said preset temperature is 270°C, the same 
as or slightly below 300°C, the sintering temperature for the silver particles (column 6, 
lines 64-67 and column 7, lines 6-7). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to have the additional step, as taught by Kydd, to isolate the metal and 
binder until a preset temperature slightly below the silver particles' sintering temperature. 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Roy King/ 
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